(lWHtfHMMM 1 (J P> < 12 > & ^fl if ^ $g (A) 



#&H2001 -113214 
(P2001-113214A) 

(43)4*119 ¥/«13^4/i24H{2G01.4.24) 



(51)lntCl. 7 
B 0 5 C 5/02 
9/10 
13/00 

B0 5D 1/26 
7/00 



F I 

B 0 5 C 5/02 
9/10 
13/00 

B0 5D 1/26 
7/00 



3K007 
4D 0 7 5 
4F0 4 1 

Z 4F042 

H 



SSM W^c^ScS OL (± 9 K) g**JCK«< 





^K^Fl 1-297394 




(7i) tag a 


000001443 












(22)ffiRB 


2pricll^l0fll9H<l£ 


199. 10. 19) 




m3saas#K*i»i i t m 6 S 2 ^ 








(72)58«# 


<6£ en 










»st»A£Tiue;iiir295i#«©5 


















(72)56W# 












^SIPAi^rpH;il»r2951#^ffl5 fci" 


















(72)5EW# 












SLSWA^ms;iii»r295i#»w 5 * > 























(54) mma&m nm<oMti&j&* xxtmamm 

(57) imm) 

8 011 fc-* 1 1 0&ffi7£. 
IffalZ&mZltZo 1 1 Of*; t»S«2©i* 

9 0(1 tyfno btOgiJ^S^i-^^T. 

1 8 0&ffi'J«U ;#^*Sfel i:^13 0 <ho3&g££r. 




(2) 



4#BB 2001-113214 



1 

«( c flflffiiSift £ a*-*" * Xg ± * 

[|fjfcJl2] ftfrEJg*lStf>SK *HE*K©*ffit tfttE 10 

[§S*«3] il9E»*fX&Wu WlfiS*^ lTt«xi/ 
6^ b, 

(Dmttezns^ &&&£&?<< t<Dttttfcm&w%m 
[«*3«7i «r«a^^(i. ^*itf»**:*»iJBL-t:*triE« 40 

^ h p;i/> *:yi? v^tf ^^tr*§*&£<£ffi-*~S* ^ <b £: 
^<S^-r5If^ 3 l4 7!?^ 7 (OfsjtL^ 1 «l:Et^»«^ 

[0 00 1] 



[0 0 0 2] 
[0 0 0 3] 

ffilcte. WTt-^-r <t 5 ttfiMI#*>6o *f ^ = — .M- 

i/>sts±±®j-fiRjK-r-5^i-^, o i o j: e> 

<fc> £>o 

[0004] -fy^^x»y h^y 

^£JL^^±fEa*T*li, ffSdSl 0 0 nm£JLT^*«* 
Sot, = ^ h-e*Mi"-6wi:* s RriB*» 

[0 0 0 5] 

Bff*^*fifiJ-*nf»*^Wifi««i. WES** 

# ^ <b ^ 5 £ c * ^ ^ J: b * ?ag i w a pi^-r ^> r b a* x- # 5 o 

«»L. &%tsh<ot£\,^—tmm*Mf&1rhZbftx~ 
[0 0 0 6] SfrtE«*iXga>«, ^IIGS^^^M^HtriE 



3 

i:Mt6lS^ixTt)J:P 0 r <0 X b l^-f 5 t , & 
mfa±^mfe(Vm£ (#J;til lOOnmJL^T) <D 

mmzMf&-fz>z. t&xz z>o HuiE^xm*i> mum 
en mm<DmttttMix~&%m&*ffiiEw&£^%Q$£-f 

tz, m&*mfa±(Dm?£mm^rt~rz><DX\ mm*®* 
[ooo8] mtzmmtffitzy^<D9t$%t<Dfcm*m7£ 

tefrb, ffttzm&zm&te±^m*i^xi>±\,\ mtz? 
-yii wiu^m^^^t^^^w^mQ^^^xh 
X\,\ sulE^-Hl ^^^^filfflLXmria^^^mr 

[0 0 0 9] 

w-tz>o ami m i <omn<Dmm\^t)^Mf&^^x* 

y 1 50^ 6 O t, '<y?T 1 7 0 &th 

Wim I80h =>yho-7i90^ frbmz£.£tiX 
[00 10) t-^llOll 

mmz i To^ry- Km* (H^-fr-f) &j&if&$ti 
. 12 0H jfy^mtei -nzMfR-t z>&mmmcD&& 



) 4#Bfl 2 0 0 1 -113 2 14 

4 

jt«^yX;u»l 3 0 a T^bPifcB LT #7 1 
±i^^-T«o yX;U«13 0all ID 1 iC^i" 

/L-gfl 13 0a (Oflftfl #4 1 3 0 t#7*&fo 1 £ <7) 

Ji^ttflW^fcS.-Sfc. y>f 1-3 Oil. -*<D5fc*» 
1 3 0<&jfc«£<aPfloffiflt«:»J 
13 0b fcflix.Tt^o irv-b" 130b 
fl ^7^XtRl^*«*«2(Djfc##^. »£SSX 

[0011] 7^;^140, /</W^ 15 0, tf* > X 1 
6 0 . &TJ\ ^5/77 1 7 Olix Ell l^^-f <t ^ 

i 2 o i 3 o t<omi^&W:£tiX^Z>o ? 

oaESSrttiJWi-So 6 011 ^-f 1 3 0 

i&2&y'( 1 3 0(307 X/ugpi 3 0a ^^ttai^iir^o 
/<y77 1 7 Oil *«S«2*S/XyUgI51 3 0'a fab 

[0012] 1 8 0 II t-^110 

nyhP-7i9oii f«)*«snfcyp^7A*: 

S<5^T, t-hl 0, ^1 5 0. tK^I 6 
0. &U\ »tt««l 8 0«^»f^*«|#i-«>o 
«S«[2S:#9^S«i±(-*#i"*BR. rn^hn-^ 
19 Oil ir^+l 3 0 bd^oay^*g*t^CX^«J 
30 ««1 8 OOBf^SrfWW-rs, 

[0 0 13] ^iC, £iJi(^Lfc«^tf0y'f =*-*&JB 

f^fi, 3yhp-7l90i:J;ot»$ntt^o * 
fc, JbJITT'ii. I$^5 0-1 0 0nmWSiflW 

ffisn-5*r«*«2«i «^tfWTic^2ajs^*isfe 
40 [ooi4] mi<DJjfexn, ****v-<px\ 7K t 

^^JDxTSg^M^ Lh 0. l-10wt 

C0^^ 2^^StD-f y/o eVUT/U^-zU-'C^r^ IT 
2 JB2(0*fe^ll 

50 Xt-rZ>o ^/i-i/a^itLtc&mzmtftlX 



(4) 



<ftffl2 0 0 1 - 1 1 3 2 1 4 



k**ffc«* (ni) ^ADitM^ (^-a-S-SO 
u o. i-iowt% mmftmm.) ^m^t^Mm^ 

[0015] ^m»flg<^/STi2. W«»HI^^fflg^) 

^CT, j£JL±(^J:^^LT:^/*^ix^^^2^ 
W^^l 2 Ol^JS^&o tit, ^i^t*fc6^ 

7*S&l£t:-^ 1 1 ocom^i©^i5M-r^o * 
is". *&a>i*ftT**>-6^f7^S4S l <a«ffili* 
ac»fK-C8fe»S^«. iI/7X^(:J;oT^l:i5fe 10 

fl. 2 5 0WOt^t^7^P^Tbn5 o ^^^StSl 

[0 0 16] #7*»£1 <OU& :H5t 

2 (t-Hl 0<D^»I$®) : 2 

mm/ s 

*f«** 2 (DMSg : 0 . 0 5ml /m i n 
=i— ^-f 1st?*?-* : 0. 1mm 

3-t^^>^^1 fIM2^l 20 

x v^rao. tfyx&m not £>r8<d«$£S§ 

KOCiT'fcSc *fc," ±IE!fc**#tt»S* s 5 0 — 1 

0 0 n mrotftM^MtSS^roSttt'fc 9 > 

[0 0 17] #7*Sm#±fafi«lw*ofc«, 

$S«18 0H. t->?iioWMl:8i^ El 

2 (a) l^tiit, 

-T5o *lx. »tMS«i son, t-#n ozmm 

^■fpjl-SibUT, E12 (b) C/TfJ: p 1^, 
7*St£l £«MLT^6o 

[0 0 18] ^IT, »MMftl 8 Ott. =i— r>f 
^'^t0. 5mmJ£JlT (^tttol-tt, 0. 1mm) 

1 0 &jS5&^^fal-*£*i2*2>^ t Ci:oT^7^S^ 
1 ■Sr^fb^ii:, g]2 (c) lc**i"J: 9 #7*Kt£l 
±tc 2 Srtt^i-Sc *«««2<73&** 
IS. ^ 1 3 0 3&*feJiE««a«-e*«»«2*5^9^ 

ffi 2 <D»*GSM:is tyfl 3 0 40 

b«8fl:J:oT, ±1E=> — r>r >^^^r ^^*t* 

2<o#7*S«r±~^» ; fcrt s »Ti"5i. IP*>* #7 

i atmfemmtcrt&m-rz t . &®mm 1 s o 
ii. t-* i i o&mm.jjfa^&wiz^r. i2 (a) 

*«««2*^f5^*tRl*^)ltBl$"fr 
S„ *l^W*««2(0ttj»8L CaUMy-KlS 

[0 0 1 9] ^±(^ct SKLT. JS7*mWi \ ±t-*T« 



fil Sr*DfRL**s^*rl»««2S:a*i-6<0-C. 
«2*iS<«»S^€>wi:^x*#6o £ bl^ £X±<D± 

Mift'ti^i 2 & # 9 * S« l ± i" * 

-c\ ^mmwL2<ni&m^t?hfrte< . ff$#*&—&<r« 

«««2ds^f7^SS l ±<OBf3Effl«^o^J6*$ix5 

[0020] &^w(om2<Dmifc<nMm^frfrz> 

H3tt, !R2<o||*^jgfi^^53K^ffiTffiffiS^ 

tt. I3 3[^^-rJ: t— * 2 1 0 ^2 30 

fc-, *£Sb8Sm2 8 0 h =r V 2 9 0^ frbm 

[0021] t-i?2 i oi^ y^m^m^r 

4R1 ir^-f 2 3 0C05feC<b^SgSl^rStei-6ir^^2 l 

0 a £<l;iXl>So Us -tr^2 1 0 a fi, #9* 
atRl.^«"ttl««2 0ft*B#^ % M*tt**:="^fo 
— 7 2 9 0(ctti;^i-6o ^ 2 3011 ^oi^^l:, 

2Sr««Pi-6o ^ 2 3 011 -t<Ort»i^±T» 

10** nTflB&y X/Ug|5 2 3 0 a^ ^r<D±^{l^^Jfg^ 
I2 30 bh tLX, *V 2 3 0tt, 

Mt5i:5^tX, #9*StRl±K**««2&» 

[0 0 2 2]»»<|2 8 0lt fc-^2 10« 
U t-^ 2 l 0^7K¥^f^ti^®)^^6C<btrj:o 
X, ^/7^S^1 ^^K,$it:e o 3yh0"7 2 9O 
fi, ^^ti«$i^/c^l3^9i^^^rS<5v^X. t-^2 

1 0, ;X/^2 3 0 a. S.t^x &mmm2 8 O^CDlfc 
f^trWW^S, #Jw^r«l««2 4:^7^Sfil 

=iy hP-7 2 9 0li, tyf210a frh<Dm 
S*S*fwJCi:T, ;X^2 3 0 aW«i28 0 

[0 0 2 3] aii^LfcM^^^-^^ffl 

^3-^«r«*-t-S#«©Mi»tt. 
□ yhp-7 2 9 0i:J:oXW$nxi/^o 
ffli-6*r*»«2(i. m i o^«co«ffit'ra«^*ifeT* 



7 

[0 0 2 4] ^LTx #7*mWi 1 *Sj5r£«A (W*- 
tf N 1 1 5°C) KftofcgL »tb»»2 8 0tt.. ,t-# 
2io»^, !H4 (a) I^Tn-f-J: #7*S 

ElSixfc«* (b) l^l-J^K, «2 3 0 b*s 

;X/^2'30aWt^ /X/U«2 3 
0a^±#t6^ ^ 2 3 0rt^t«S«2lt %M 
fill:J:ory^2 3 0 a (755fe«*T*tt*&^tt 
6o ^LT, 8 t.-^2 1.0«)»ilt 

M*6-rSo fc*3, 0 4 (b) *-C(i, t-^210O8 

[0025] t-^210 d*#8] U El 4 ( c ) t-^-t" 
J;? (1. #7*St£ 1 ft J X/Ug|$2 3 0 a 5fc#fi^*8&*& 

(#J;ttf, 0. lmm) kt£Z>±5\^ yX;H»230 

1 £ yX;HR2 3 0 a 5fe*^08§K*4. irVi^2 10a 
\Z±<DXW&iStl&o ^rUT, ayhB-729011, 
ir^f*2 1 0 afrb<omj£1&%:lZ.£ / XA-£fl 2 3 0 

zf*ffifemz-&^z- 1 ftxz 6 0 

[0 0 2 6] ^<D'&. HI 4 (d) ICTfc-TJ: 51^ »»W 
*?|2 8 0fl. fc — * 2 1 0£*£8j£i*:Tt>#. 

*Ei±fc#«»«2 36Sift*s^5. #7xm&ii±<om 

J:5(3., y X/u»2 3 0 a d*T» LTW««ift2 
^Sfil*^Bl«S**o tit, yX/Uffi2 30 a # 
y>f 2 3 Ort«wlRJftSttfc«. HI 4 (f) l^^-TJ: 5 
l2 3 0 bffli$tt^ o &^T-*«*«2tf>ft» 

[0027] w^i^ia-c, #7*^1 ±t-*t& 
tSl fc*JRU*^fe«T«*«2*rtt*LTt^O-C. * 

ttU&tt2*ia<tt»£^*-£* s ^£*. Sfci-, 

^^ifiittf^ 2 i ±u:*fti-* 

cox% *«««2<oft«U:fribi& 5 ft<* ft* 

[0 0 2 8] ±I£LfcJ:5fc*»««2as;*f9* 

tiEL (^u^ hoA* #OJ:5ftiiitf 

X/U»2 3 0 a<735fe«*-Ctt«SixSfc«). #>:X«F& 

[0 0 2 9] ftio\ m 1 &tfm2 0^Jfc(7)j£f§T^Lfc 
y X^gfl 13 0a, 2 3 0 al:, 0>J;ttf 18 5 l^"*" 5 



,) ftffl 2 0 01- 1 1 3 2 1 4 

■8 

7 X;^3 3 0 a $rtt^)^ 3 3 0 ^(Jffltd t , W 

^me^Tjk-rxo^, *«»«2<oa*««sr«»(o 

««t-»*Ji-.-6w^*5T'#«>o *fc. If! 1 Rt/fS 2 <7)H 
J6o**T, ^9^XSi±^a«t^««iw*»«fS2 

7. B8l»tJ:*ftlWC, #7**«i.hK:*«« 
«2S:!Mj-*-6o* 

[0 0 3 0] ^-f^-* (»fiR3S«) flu ^1 

ACRJS2<DSI16«>.*llBfcBlW-U-C. HI 7 (a) - ■ 

io (e) izTF-rxoi^ tfy^m&itD^fttomm^m 

<7?|l«iO»lfii:lRiai^UT. HI 8 (a) — (e) tv^i" 

#7 ^Sfi l 5 *.»^««I-*»I8« 2 1 
Mt5o a±«)J:5^. *JS*« 2 ^ 
-Y3 30 (*tt««2) W7^Sfil^?l#lit- 
tl:J:oT, B6l^tfcJ: 51-, *«««2S:^f7^ 

[0 0 3 1] *fc, fg 1 XtfSB 2 (Dgl(D^lt*/TL/i 
yX;U»13 0a, 2 30 aC, HI 5 fc:** Ufc ftM 
20 q*r*j*U l§l7Rl>*Ei8Jw^U/£:J: 5twLX, 

2 ^!6#««sr $ b k# < oigjgc^f y*r ^> - t ft 
-e#-5o ^fc si^t/i2^wix^i« 

3g^ii^-t-5^> **««2 4:*»EL*^«*Ji 

[0 0 3 2] JB2<^ltJ60»lB-C^Lfc/X/U« 
2 3 0 all mi OHft^if^L^y XyUgR 13 0 

[0 0 3 3] 

(DMi, ««SriI*>Jwft*L. ft#tfbOftl^-ft 

[Hi®(DfeimftiftB^] 

[01] mi <D||«^?B«i-*^6«fiR3S«.(^>r3-- 
[13 2] Hi lc^Lfc*riti£«teJ:2K ^^^Sffi±- 
[0 3] 5 2(D^ili:»6«gi (^-f 
50 [134] i3l:^Lfc«IllJ:^ ^/^^Stg±- 



(6) 



[B6] 05^iaoT, Six*:* 

[0 8] *«*«ft**-t-*i«0>* «w>fe#ia*>«¥ 

[@9] H 5^^-TtCj:oT. EI7Xtfl3 8U:^"t-8&# 10 

is--ctis« ft s *x fc. # 7 * sm^rnm ft h 



«fBB2 0 0 1 - 1 1 3 2 1,4 
10 

[010] ^eyn-hl:J:oti^^M^ B9 

1 2 0 1 3 0 •••y-f . 1 3 0 a •••y X 

1 3 0 b •••ir^'lK 140--7^^, 150 
• -s<;u7^ l 6 0 " ,l • ;tf>:7\ 170-/<y77, 1 
8 0-"«i, 1 9 0 210- 
fc— ^\ 2 1 0 a - "iryf, 2 3 0 —^-l\ 2 3 0 a 
•••/X/ugfl N 2 3 0 b-* 2 8 0 --WIi, 2 
90-"^y 3 3 0 "-^, 3 30 a 

Xywgfl 



[(Hi] 



[U2] 




(b) 



(d) 



'TV" 




[S15] 



(8) 



2 0 0 1 ~1 13 2 14 



ims) 



[B9l 




1 0] 




SftTift 



(51) Int. CI. 7 

H 0 5 B 33/10 
33/14 



F I 

H 0 5 B 33/10 
33/14 



(9) 0 0 1 - 1 1 3 2 1 4 

F 3K007 AB18 CA01 CB01 DAOO. EBOO 

FAOO FA01 FA03 
4D075 AC03 AC09 AC78 AC93 AC96 

DA06 DC21 
4F041 AA05 AB01 CA02 CA12 
4F042 AA06 DA09 DF09 DF34 



Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication nu mber: 2001-113214 
(43)Date of publication of application : 24.04.2001 



(51)Int.CI. 



B05C 
B05C 
B05C 
B05D 
B05D 
H05B 
H05B 



5/02 
9/10 
13/00 
1/26 
7/00 
33/10 
33/14 



(21) Application number : 11-297394 

(22) Date of filing : 19.10.1999 



(71 Applicant : CASIO COMPUT CO LTD 

(72)Inventor : HHAMA TOMOMI 

SHIRASAKI TOMOYUKI 
KANEKO NORIHIKO 



(54) FORMATION METHOD AND FORMATION APPARATUS FOR THIN FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form an organic thin film 

with even thickness. L 
SOLUTION: A transportation mechanism 1 80 moves a 
heater 110 in a prescribed direction. The heater 110 
holds and heats a glass substrate 1, which is an object 
to be coated with an organic solution 2. A die 130 
supplies an organic solution on the glass substrate 1 
heated at a prescribed temperature. A sensor 130b 
measures a distance between the glass substrate 1 and 
the die 130. A controller 190 control a transportation 
mechanism 180 corresponding to the measurement 
result of the sensor 130b and moves the heater 110 at a 
prescribed speed while keeping the distance between 
the glass substrate 1 and the die 130 to apply the 
organic solution 2 to the glass substrate 1 and to form 
an organic thin film on the substrate. 
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CLAIMS 



[Claim(s)] 

[Claim l] The formation approach of the thin film characterized by to have the contact 
process at which the heating process which heats the substrate which is the candidate 
for spreading of a solution to predetermined temperature, said substrate heated by 
predetermined temperature, and the solution supplied at the tip of the die which 
supplies said solution contact, and the spreading process which make move said 
substrate at the rate of predetermined, and apply said solution to the predetermined 
field on this substrate. 

[Claim 2] It is the formation approach of the thin film according to claim 1 which is 
further equipped with the justification process which adjusts the relative position of 
this substrate and this die, and is characterized by what it has the process which 
applies said solution on this substrate for while said spreading process maintains the 
distance at the front face of said substrate, and the tip of said die at a predetermined 
value so that the distance at the front face of said substrate and the tip of said die may 
serve as a predetermined value after said contact process. 

[Claim 3l Said spreading process is the formation approach of the thin film according to 
claim 1 or 2 characterized by what it has for the process which uses the solution which 
contains organic electroluminescence material as said solution. 

[Claim 4] Formation equipment of the thin film characterized by to have a spreading 
means to apply to the predetermined field on this substrate a heating means to heat the 
substrate which is the candidate for spreading of a solution to predetermined 
temperature, the die which supplies said solution on said substrate heated by 
predetermined temperature, and said solution which was made to move said substrate 
at the rate of predetermined, and was supplied by said die. 

[Claim 5] It is formation equipment of the thin film according to claim 4 which is further 
equipped with a justification means to adjust the relative position of this substrate and 



this die, and is characterized by what said solution is applied for on this substrate while 
said spreading means maintains the distance at the front face of said substrate, and the 
tip of said die at a predetermined value so that the distance at at said substrate and tip 
of said die may serve as a predetermined value. 

[Claim 6] Said die is formation equipment of the thin film according to claim 4 or 5 
characterized by what it has two or more openings for carrying out the regurgitation of 
said solution for. 

[Claim 7] Said die is formation equipment of a thin film given in claim 4 characterized 
by what said solution is supplied for on said substrate using capillarity thru/or any 1 
term of 6. 

[Claim 81 Said spreading means is formation equipment of a thin film given in claim 4 
characterized by what the solution which contains organic electroluminescence material 
as said solution is used for thru/or any 1 term of 7. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] .. ; 

[Field of the Invention] This invention relates to the formation approach of a thin film, 

and formation equipment. 

[0002] 

[Description of the Prior Art] The approach called for example, a spin coat, a DIP coat, a 
roll coat, a knife coat, a die coat, etc. to the wet forming method which applies an 
organic solution etc. on a substrate and forms a thin film is learned. Moreover, printing 
techniques, such as flexographic printing, gravure, and offset printing, are known by 
the technique in which membrane formation and patterning of a thin film can be 
performed to coincidence. Furthermore, in recent years, the technique which blows off 
an organic solution with an ink jet printer etc., and forms a thin film by the 
predetermined pattern is also proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there is a problem as shown below 
in each above-mentioned technique. In membrane formation by the spin coat, the 
ingredient (organic solution) applied on the substrate spreads circularly focusing on the 
dropped point which trickles an ingredient. For this reason, when the distance to a 
dropped point forms membranes all over the square substrate top which has the edge 
which is not equal, as shown in drawing 10 , some ingredients will overflow a substrate. 
That is, the use effectiveness of an ingredient worsens. Especially with the organic 
electroluminescence (electroluminescence) component which forms the luminous layer 
with the organic material, since especially the ingredient is expensive, when the use 
effectiveness of an ingredient is low, there is a problem that the cost of membrane 
formation will become high. 

[0004] With the membrane formation technique using an ink jet printer, in order to 



make an ingredient blow off on a substrate, there is a problem that it is difficult to form 
the film by uniform thickness. Moreover, when an organic solution is used, there is a 
problem that tending to get the discharge head of an ink jet printer blocked etc. has the 
bad endurance of equipment. Moreover, with the above-mentioned techniques other 
than a spin coat and an ink jet printer, there is a problem that it is difficult for thickness 
to form a thin film lOOnm or less on a substrate. Therefore,' this invention aims at 
offering the formation approach of the thin film which can form membranes by low cost, 
and formation equipment. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
formation approach of the thin film concerning the 1st viewpoint of this invention The 
heating process which heats the substrate which is the candidate for spreading of a 
solution to predetermined temperature, and said substrate heated by predetermined 
temperature, It is characterized by having the contact process at which the solution 
supplied at the tip of the die which supplies said solution is contacted, and the 
spreading process which is made to move said substrate at the rate of predetermined, 
and applies said solution to the predetermined field on this substrate. According to this 
invention, it can heat to temperature which the solution applied to predetermined 
temperature, for example, a substrate, dries a substrate immediately, and dryness 
unevenness does not produce. By this, a solution can be immediately dried after 
spreading of the solution to a substrate top, and a uniform thin film without dryness 
unevenness can be formed. Moreover, since a solution is applied to the predetermined 
field on a substrate, a solution can be used efficiently. 

[0006] It has further the justification process which adjusts the relative position of this 
substrate and this die, and said spreading process may be equipped with the process 
which applies said solution on this substrate, maintaining the distance at the front face 
of said substrate, and the tip of said die at a predetermined value so that the distance at 
the front face of said substrate and the tip of said die may serve as a predetermined 
value after said contact process. If it does in this way, the thickness of the solution 
applied to a substrate is controllable. That is, the thin film of predetermined thickness 
(for example, lOOnm or less) can be formed on a substrate. Said spreading process may 
be equipped with the process which uses the solution which contains organic 
electroluminescence material as said solution. 

[0007] The formation equipment of the thin film concerning the 2nd viewpoint of this 
invention is characterized by to have a spreading means apply to the predetermined 
field on this substrate a heating means heat the substrate which is the candidate for 



spreading of a solution to predetermined temperature, the die which supplies said 
solution on said substrate heated by predetermined temperature, and said solution 
which was made to move said substrate at the rate of predetermined, and was supplied 
by said die. It can heat to temperature which the solution applied to predetermined 
temperature, for example, a substrate, dries a substrate immediately, and dryness 
unevenness does not produce by this invention, either. By this, a solution can be 
immediately dried after spreading of the solution to a substrate top, and a uniform thin 
film without dryness unevenness can be formed. Moreover, since a solution is applied to 
the predetermined field on a substrate, a solution can be used efficiently 
[0008] It has further a justification means to adjust the relative position of this 
substrate and this die, and said spreading means may apply said solution on this 
substrate, maintaining the distance at the front face of said substrate, and the tip of 
said die at a predetermined value so that the distance at at said substrate and tip of 
said die may serve as a predetermined value. Said die may have two or more openings 
for carrying out the regurgitation of said solution. Said die may supply said solution on 
said substrate using capillarity. The solution which contains organic 
electroluminescence material as said solution may be used for said spreading means. 
[0009] 

[Embodiment of the Invention] Next, the formation approach of the organic thin film 
concerning the gestalt of operation of the 1st of this invention is explained with 
reference to a drawing. Drawing 1 is the block diagram of the formation equipment (die 
coater) used by the formation approach concerning the gestalt of the 1st operation, die 
coater is shown in drawing 1 - as - a heater 110, the ingredient container 120, a die 130, 
a filter 140, a bulb 150, a pump 160, a buffer 170, the migration device 180, and a 
controller 190 since - it is constituted. 

[0010] A heater 110 adsorbs the glass substrate 1 with which it had the vacuum chuck 
etc. and anode electrodes (not shown), such as ITO, were formed by the front face, or 
fixes a glass substrate 1 by supporter material, and holds a glass substrate 1 to 
predetermined temperature. The ingredient container 120 holds the ingredient (organic 
solution) 2 of the organic thin film formed on a glass substrate 1, and supplies it to a die 
130. A die 130 breathes out the organic solution 2 supplied from the ingredient 
container 120 from nozzle section 130a at a tip, and applies it on a glass substrate 1. 
Moreover, nozzle section 130a has an inclination (level difference) at the tip, as shown in 
drawing 1 . In addition, the inclination of nozzle section 130a is an inclination where the 
distance between a die 130 and a glass substrate 1 becomes large in the direction of the 
travelling direction of a glass substrate 1. Moreover, the die 130 equips the point with 



sensor 130b which measures the distance between a glass substrate 1 and the tip of a 
die 130. Sensor 130b outputs a measurement result to a controller 190 at the time of 
spreading of the organic solution 2 to a glass substrate 1. 

[0011] The filter 140, the bulb 150, the pump 160, and the buffer 170 are installed 
between the ingredient container 120 and the die 130, as shown in drawing 1 . A filter 
140 removes the impurity of the organic solution 2 supplied from the ingredient 
container 120, and a bulb 150 controls the flow rate of the organic solution 2. A pump 
160 makes the organic solution 2 breathe out from nozzle section 130a of a die 130 by 
applying a pressure to the organic solution 2 supplied to a die 130. The organic solution 
2 is breathed out at a fixed rate from nozzle section 130a, and the buffer 170 is formed 
in order to adjust the pressure in a die 130 so that the organic thin film of uniform 
thickness may be formed. 

[0012] The migration device 180 holds a heater 110 and moves a heater 110 to 
horizontal and a perpendicular direction. A controller 190 controls actuation of a heater 
110, a bulb 150, a pump 160, and migration device 180 grade based on the program 
offered beforehand. In case especially the organic solution 2 is applied on a glass 
substrate 1, a controller 190 controls actuation of the migration device 180 according to 
the measurement result from sensor 130b. 

[0013] Next, the formation approach of the organic thin film using the die coater of a 
configuration of having been shown above is explained. In addition, although omitted in 
the following explanation, actuation of each part which constitutes die coater is 
controlled by the controller 190. Moreover, below, the case where the organic thin film 
whose thickness is 50-100nm is formed is explained. The organic solution 2 used by 
formation of introduction and an organic thin film is prepared. The organic solution 2 
used by formation of an organic thin film is generated by two kinds of approaches shown 
below. 

[0014] By the 1st approach, it emulsionizes by mixing an insoluble thiophene 
derivative with water and water with polyacrylic acid ammonium salt in a homomixer. 
Then, the suspension polymerization (pearl polymerization) of the persulfuric acid 
object etc. is added and carried out to the emulsionized liquid, and a 0.1 - 10wt% (solid 
content concentration) polymer solution is generated. And this solution is diluted with 
the isopropyl alcohol of a twice as many amount as this, and the organic solution 2 is 
generated. By the 2nd approach, it emulsion izes by mixing an insoluble aniline 
derivative with water and water with polysulfone acid sodium in a homomixer. Then, 
iron(III) chloride which is an oxidizer at the emulsion ized solution In addition, a 
suspension polymerization (pearl polymerization) is carried out, and a 0.1 * 10wt% (solid 



content concentration) polymer solution is generated. And this solution is diluted with 
the isopropyl alcohol of a twice as many amount as this, and the organic solution 2 is 
generated. 

[0015] According to the purpose of using an organic thin film etc., the organic solution 2 
generated as mentioned above is filled up with formation of an organic thin film into the 
ingredient container 120. And the glass substrate 1 which is a processing object is 
installed in the predetermined location of a heater 110. In addition, beforehand, after 
the front face of the glass substrate 1 which is a processing object is washed by the 
organic penetrant remover, it is further washed by the oxygen plasma. In addition, 
washing processing using the oxygen plasma is performed by the power of 250W for 
about 7 minutes. After installing a glass substrate 1 in a heater 110, as it is shown in 
drawing 2 , an organic thin film is formed on the spreading conditions shown below. 
[0016] temperature [ of a glass substrate 1 ]: - spreading rate [ of the 115 degtee-C 
organic solution 2 ] (passing speed of heater 110): speedofsupply [ of the 2 mm/s 
organic solution 2 ]: - 0.05 ml/min coating gap: - in addition, a coating gap is the 
minimum distance between glass substrates 1 and dies 130 while having applied the 
organic solution 2 0.1mm. Moreover, the above-mentioned spreading conditions are 
conditions in the case of forming the organic thin film whose thickness is 50-100nm, and 
are the optimal conditions for formation of the organic thin film especially whose 
thickness is 65nm. 

[0017] After a glass substrate 1 becomes the above-mentioned temperature, the 
migration device 180 moves a heater 110 horizontally, and as shown in drawing 2 R> 2 
(a), it arranges a glass substrate 1 in a predetermined location. And the migration 
device 180 moves a heater 110 perpendicularly, and as shown in drawing 2 (b), it 
contacts a glass substrate 1 in the organic solution 2. At this time, the die 130 is 
estranged with the glass substrate 1. 

[0018] And justifying and holding a coating gap to 0.5mm or less (specifically 0.1mm), 
by moving a heater 110 in the predetermined direction at the above-mentioned 
spreading rate, the migration device 180 moves a glass substrate 1, and as shown in 
drawing 2 (c), it applies the organic solution 2 on a glass substrate 1. Moreover, the 
organic solution 2 is supplied on a glass substrate 1 with the above-mentioned speed of 
supply from a die 130 during spreading of the organic solution 2. In addition, at the time 
of spreading of the organic solution 2, as described above, the migration device 180 is 
controlled so that a controller 190 holds the above-mentioned coating gap by the 
measurement result of sensor 130b. After spreading of a up to [ the glass substrate 1 of 
the organic solution 2 ] is completed (i.e., if a glass substrate 1 moves only 



predetermined distance), the migration device 180 moves a heater 110 perpendicularly, 
and makes the organic solution 2 secede from a glass substrate 1, as shown in drawing 2 
(d). Subsequently, cathode electrodes, such as calcium, are formed after desiccation of 
the organic solution 2. 

[0019] The organic solution 2 is applied on a glass substrate 1 as mentioned above. 
Moreover, since the organic solution 2 is applied heating a glass substrate 1 as 
mentioned above, the organic solution 2 can be dried quickly Furthermore, since the 
organic solution 2 is applied on a glass substrate 1 at a fixed spreading rate, holding a 
coating gap as mentioned above, there is no unevenness in desiccation of the organic 
solution 2, and thickness can form a uniform organic thin film. Moreover, since the 
organic solution 2 is applied only to the predetermined field on a glass substrate 1 as 
described above, the use effectiveness of an ingredient is high and membrane formation 
cost can be held down. This effectiveness is large when an expensive ingredient like 
organic electroluminescence (electroluminescence) material is used especially. 
[0020] Next, the formation approach of the organic thin film concerning the gestalt of 
operation of the 2nd of this invention is explained with reference to a drawing. Drawing 
3 is the block diagram of the formation equipment (die coater) used by the formation 
approach concerning the gestalt of the 2nd operation, die coater is shown in drawing 3 " _ 
as - a heater 210, a die 230, the migration device 280, and a controller 290 - since - it 
is constituted. 

[0021] A heater 210 adsorbs the glass substrate 1 with which it had the vacuum chuck 
etc. and anode electrodes (not shown), such as ITO, were formed by the front face, or 
fixes a glass substrate 1 by supporter material, and holds a glass substrate 1 to 
predetermined temperature. Moreover, the heater 210 equips the side which adsorbs a 
glass substrate 1 with sensor 210a which measures the distance at a glass substrate 1 
and the tip of a die 230. And sensor 210a outputs a measurement result to a controller 
290 at the time of spreading of the organic solution 2 to a glass substrate 1. A die 230 
holds the organic solution 2 which is the ingredient of the organic thin film formed in 
the interior on a glass substrate 1. Moreover, the die 230 equips the interior with nozzle 
section 230a in which vertical migration is possible, and lid 230b which can be opened 
and closed in the upper part. And as a die 230 is mentioned later, on a glass substrate 1, 
it applies the organic solution 2 and forms an organic thin film. 

[0022] The migration device 280 moves a glass substrate 1 by holding a heater 210 and 
moving a heater 210 horizontally. A controller 290 controls actuation of a heater 210, 
nozzle section 230a, and migration device 280 grade based on the program offered 
beforehand. In case especially the organic solution 2 is applied to a glass substrate 1, a 



controller 290 controls actuation of nozzle section 230a and the migration device 280 
according to the measurement result from sensor 210a. 

[0023] Next, the formation approach of the organic thin film using the die coater of a 
configuration of having been shown above is explained. In addition, although omitted in 
the following explanation, actuation of each part which constitutes die coater is 
controlled by the controller 290. Moreover, the organic solution 2 to be used is generated 
by the same approach as the gestalt of the 1st operation. The glass substrate 1 which 
had the front face washed beforehand is installed in the predetermined location of a 
heater 210 like introduction and the gestalt of the 1st operation. 

[0024] And after a glass substrate 1 becomes predetermined temperature (for example, 
115 degrees C), the migration device 280 moves a heater 210, and as shown in drawing 4 

(a) , it arranges a glass substrate 1 in a predetermined location. After the glass substrate 
1 has been arranged in the predetermined location, as shown in drawing 4 (b), lid' 230b 
is released and nozzle section 230a goes up. If nozzle section 230a goes up, the organic 
solution 2 in a die 230 will be supplied by capillarity to the tip of nozzle section 230a. 
And the migration device 280 starts migration of a heater 210. In addition, in drawing 4 

(b) , the arrow head shows the migration direction of a heater 210. 

[0025] A heater 210 moves, and if a glass substrate 1 contacts the organic solution 2 at 
the tip of nozzle section 230a as shown in drawing 4 (c), nozzle section 230a will carry 
out vertical migration so that a coating gap may serve as a predetermined value (for 
example, 0.1mm). In addition, as described above, the distance at a glass substrate 1 
and the tip of nozzle section 230a is measured by sensor 210a. And a controller 290 can 
maintain a coating gap at a predetermined value by controlling migration of nozzle 
section 230a by the measurement result from sensor 210a. 

[0026] Then, as shown in drawing 4 (d), the migration device 280 moves a heater 210 
and the organic solution 2 is applied on a glass substrate 1. If the organic solution 2 is 
applied to the predetermined field on a glass substrate 1, as shown in drawing 4 (e), 
nozzle section 230a will descend and the organic solution 2 will be desorbed from a glass 
substrate 1. And after nozzle section 230a is contained in a die 230, as shown in drawing 
4 (£), lid 230b is closed. Subsequently, cathode electrodes, such as calcium, are formed 
after desiccation of the organic solution 2. 

[0027] The organic solution 2 is applied on a glass substrate 1 as mentioned above. 
Moreover, since the organic solution 2 is applied heating a glass substrate 1 as 
mentioned above, the organic solution 2 can be dried quickly. Furthermore, since the 
organic solution 2 is applied on a glass substrate 1 at a fixed spreading rate, holding a 
coating gap as mentioned above, there is no unevenness in desiccation of the organic 



solution 2, and thickness can form a uniform organic thin film. 

[0028] Moreover, since the organic solution 2 is applied only to the predetermined field 
on a glass substrate 1 as described above, the use effectiveness of an ingredient is high 
and membrane formation cost can be held down. This effectiveness is large when an 
expensive ingredient like organic electroluminescence (electroluminescence) material is 
used especially. Furthermore, as shown above, since the organic solution 2 is supplied 
by capillarity to the tip of nozzle section 230a, it does not need to form a pump etc. For 
this reason, the configuration of equipment becomes easy and equipment cost can be 
held down. 

[0029] In addition, opening as shown in drawing 5 may be formed in the nozzle sections 
130a and 230a shown with the gestalt of the 1st and the 2nd operation. If the die 330 
which has nozzle section 330a which had such opening formed is used, as shown, for 
example in drawing 6 , the spreading field of the-organic solution -2 can be divided into 
two or more fields. Moreover, you may make it apply the organic solution 2 to two or 
more fields on a glass substrate 1 with the gestalt of the 1st and the 2nd operation. It is 
sequence as shown in drawing 7 R> 7 and drawing 8 , and, specifically, the organic 
solution 2 is applied on a glass substrate 1. 

[0030] Like the gestalt of the 1st and the 2nd operation, introduction and die coater 
(formation equipment) apply the organic solution 2 to the field of the one half of a glass 
substrate 1, as shown in drawing 7 (a) - (e). Next, like the gestalt of the 1st and the 2nd 
operation, die coater applies the organic solution 2 to the field of the one half which will 
be accepted glass substrate 1, as shown in drawing 8 (a) - (e). As mentioned above, by 
pulling apart a die 330 (organic solution 2) and a glass substrate 1, as shown in drawing 
£ , the organic solution 2 can be intermittently applied in the middle of spreading of the 
organic solution 2 on a glass substrate 1. 

[0031] Moreover, by applying the organic solution 2 to the nozzle sections 130a and 230a 
shown with the gestalt of the 1st and the 2nd operation, as opening as shown in drawing 
5 is formed and it was shown in drawing 7 and drawing 8 , as shown in drawing 9 , the 
spreading field of the organic solution 2 can be divided into much more fields. Moreover, 
what is necessary is just to let the organic solution 2 be the solution of the polymer 
which is the ingredient of the luminous layer of an organic EL device, when you apply 
the formation approach shown with the gestalt of the 1st and the 2nd operation to 
manufacture of an organic electroluminescence (electroluminescence) component. 
[0032] Moreover, nozzle section 230a shown with the gestalt of the 2nd operation may 
have an inclination (level difference) at the tip like nozzle section 130a shown with the 
gestalt of the 1st operation. Furthermore, the formation approach and formation 




equipment which were shown above can be applied also when forming a thin film except 

an organic solution. 

[0033] 

[Effect of the Invention] It can heat to temperature which the solution applied to 
predetermined temperature, for example, a substrate, dries a substrate immediately, 
and dryness unevenness does not produce by this invention so that clearly from the 
above explanation. By this, a solution can be immediately dried after spreading of the 
solution to a substrate top, and a uniform thin film without dryness unevenness can be 
formed. Moreover, since a solution is applied to the predetermined field on a substrate 
with a die, a solution (ingredient) can be used effectively. Furthermore, the 
configuration of equipment can be simplified by using capillarity for supply of the 
solution to a substrate. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

IT)r«wing ll It is the block diagram of the formation equipment (die coater) concerning 
the gestalt of the 1st operation. 

[Drawing 21 It is drawing by the formation equipment shown in drawing 1 showing the 
spreading process of the organic solution to a glass substrate top. 

[Drawing 3l It is the block diagram of the formation equipment (die coater) concerning 
the gestalt of the 2nd operation. 

drawing 41 It is drawing by the formation equipment shown in drawing 3 showing the 
spreading process of the organic solution to a glass substrate top. 

[Drawing 51 It is drawing showing the example of opening formed in the point of the die 
which constitutes formation equipment. 

fDrawing 61 It is drawing showing the front face of the glass substrate to which the 
organic solution was applied with the die of drawing 5 • 

fDrawing 7l It is drawing showing the first half of other spreading processes at the time 
of applying an organic solution. 

[Drawing 81 It is drawing showing the second half of other spreading processes at the 
time of applying an organic solution. 

[Drawing 91 It is drawing showing the front face of the glass substrate to which the 
organic solution was applied by the die of drawing 5 at the spreading process shown in 
drawing 7 and drawing 8 . 

iDrawing lOl They are the solution applied by the spin coat and drawing showing 
relation with a square substrate. 
[Description of Notations] 

1 [ ... Ingredient container, ] ... A glass substrate, 2 ... An organic solution, 110 ... A 
heater, 120 130 ... A die, 130a ... The nozzle section, 130b ... Sensor, 140 ... A filter, 150 ... 
A bulb, 160 ... Pump, 170 ... A buffer, 180 ... A migration device, 190 ... Controller, 210 [ ... 



The nozzle section, 230b / ... A lid, 280 / ... A migration device, 290 / ... A controller, 330 
/ ... A die, 330a / ... Nozzle section ] ... A heater, 210a ... A sensor, 230 ...A die, 230a 
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